The accuracy of the spatial deposition of the 3D dose pattern in brain tumor radiotherapy is strongly correlated to treatment outcome and patient safety. In the hypophysis treatment simulated, the combined effect of 3 mm spatial inaccuracy in each direction can significantly alter the DVHs of the target and the organs at risk. The proposed methodology, which employs the planning-CT scans, the RStructure and RDose dicom-RT files as well as the open source software 3D-slicer, can be used for quantifying the effect of spatial errors on dose delivery accuracy in any selected treatment site and/or treatment plan. This simplified approach could be used in the appraisal of the quality and robustness of a specific clinical treatment plan or for plan intercomparison with regard to the relative sensitivity of dosimetric outcome to spatial uncertainties.
Purpose/Objective: Diamond detectors are used in fundamental nuclear physics and many others fields of applied science. Its radiation hardness and electrical properties make them ideal to work under extreme conditions. The main goal of this work is to study the advantages of using diamond detectors as neutron dosimeter for both protontherapy and conventional radiotherapy accelerators. Materials and Methods: a) Neutron from a 252 Cf source: The diamond detector was mounted inside a reaction chamber close to a 252 Cf source. A shielding of 3.2 mm of lead was placed between detector and source to avoid heavy products deposition. b) Neutrons from a conventional radiotherapy accelerator: Measurements were performed using the 15 MV photons mode at the Juan Ramón Jímenez Hospital radiotherapy accelerator. In order to minimize the photon radiation all collimators were closed and diamond detector was shielded with lead. c) Neutron produced in a reaction scenario at a 3 MV Tandem: The experiment took place at the Centro Nacional de Aceleradores (CNA) in Sevilla. Neutrons produced by a 12 C( 2 H,n) 13 N reaction were detected outside the reaction chamber by our diamond detector placed 0º off the beam axis by the target position. Results: After 40 days non-stop measurement with the 252 Cf source, the expected elastic collision ramp due to elastically scattered neutrons was observed an activation peak was observed too. Similarly, our single crystal diamond detector placed alongside the radiotherapy accelerator showed the expected shape too. At the CNA Tandem, the analogous shape was obtained at the forward diamond detector. Several peaks due to charged particles at the 90º diamond detector were observed in a monitor system in vacuum. Good agreement between experimental data and simulations has been achieved. Conclusions: Our experimental setup is ready to detect neutrons coming from different sources. Diamond detector is showing a promising behavior in neutron detection devoted to measurement at medical facilities. Simulations generated with GAMOS-GEANT4 show a good agreement with experimental data.
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Experimental evaluation of high density ArcCHECK mode for SBRT verification E. Montes 1 , I. Modolell 1 , R. De Blas 1 , I. Sancho 1 , J. Puxeu 1 , G. Reynés 1 , C. Picon 1 1 ICO Hospitalet, Physics, Barcelona, Spain Purpose/Objective: Stereotactic body radiation therapy (SBRT) is a type of radiation therapy in which the dose is delivered to small, well-defined tumors using a high dose per fraction scheme. Our centre uses the ArcCHECK phantom manufactured by Sun Nuclear (SNC Melbourne, FL) to perform the pre-treatment verification of IMRT and VMAT plans. The ArcCHECK features a High Density (HD) measurement procedure in which the measurement resolution is doubled. The purpose of the present work is to evaluate whether this HD mode is required for pre-treatment QA of our SBRT plans. Materials and Methods: Ten different SBRT (VMAT) plans were calculated with Varian Eclipse treatment planning system (TPS) using the analytical anisotropic algorithm (AAA version 10.0.28). The plans were made for a TrueBeam linear accelerator (Varian Medical Systems, Palo Alto, CA), with 6 MV arcs using either a Flattening Filter (FF) or a Flattening Filter-Free (FFF) configuration. The degree of modulation 3rd ESTRO Forum 2015 S747 defined as the quotient of monitor units and dose ranged from 1.9 to 3.9 UM/cGy. SNC ArcCHECK is a cylindrical waterequivalent phantom with a three-dimensional (3D) array diode detectors arranged in a spiral pattern with 10 mm sensor spacing. The SNC Patient (version 6.2) software can combine the standard density (SD) measurement with another measurement with a ±5mm Y axis shift and ±2.72 degrees rotation. The resulting HD measurement has 0.5 mm spacing between points. Both, SD and HD measurements, were compared with the TPS calculated dose distributions. Three different 2D-gamma analysis were carried out: 3%/3mm, 2%/2mm and 1%/1mm (dose difference/distanceto-agreement criteria). Results: Gamma comparison using 3%/3mm showed no noticeable differences between HD and SD measurements. Setting an acceptance criterion of 95% or more passing points, all plans would have been accepted irrespective of the measurement procedure used. Further analysis reveals a slight difference between HD and SD results depending on PTV volume. It can be seen that for PTV smaller than 10 cm 3 the HD mode produces better passing rates, while this trend is inverted for volumes higher than 10 cm 3 . This passing-rate / volume dependence is also seen in 2%/2mm and 1%/1mm gamma analysis. No trend could be seen analyzing the passing rate dependence with the degree of modulation. Conclusions: The use of diode arrays for IMRT/VMAT verification has been widely tested for standard plans. However, concern has been raised in the verification of plans with small PTVs, owing to their low measurement resolution. In the present study it is shown that, for our patient series, the passing rate using SD and HD measurement modes is almost the same. Using the 95% passing rate (3%/3mm) there are no differences in acceptance between both modes. However, HD mode needs two measurements which are more time-consuming than SD mode. Further investigation is needed to confirm the small trend observed in passing rates dependence on PTV volume.
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The new method of the VMAT QA using Varian DynaLog Files and Modulation Complexity Score (MCS) K. Tateoka 1 , K. Fujimoto 1 , M. Hareyama 1 1 Radiation Therapy Research Institute Social Medical Corporation Teishinkai, Proton Treatment Center, Sapporo, Japan Purpose/Objective: The aim of the study is to evaluate the use of Varian DynaLog files to verify VMAT plans delivery and modulation complexity score (MCS) of VMAT. Materials and Methods: Delivery accuracy of machine performance was quantified by multileaf collimator (MLC) position errors, gantry angle errors and fluence delivery accuracy for volumetric modulated arc therapy (VMAT). The relationship between machine performance and plan complexity were also investigated using the modulation complexity score (MCS). Plan and Actual MLC positions, gantry angles and delivered fraction of monitor units were extracted from Varian DynaLog files. These factors were taken from the record and verify system of MLC control file. Planned and delivered beam data were compared to determine leaf position errors and gantry angle errors. Analysis was also performed on planned and actual fluence maps reconstructed from those of the DynaLog files. This analysis was performed for all treatment fractions of 5 prostate VMAT plans. The analysis of DynaLog files have been carried out by in-house programming in Visual C++. Results: The root mean square of leaf position and gantry angle errors were about 0.12 and 0.15 , respectively. The Gamma of planned and actual fluence maps at 3%/3 mm criterion was about 99.21. The gamma of the leaf position errors were not directly related to plan complexity as determined by the MCS. Therefore, the gamma of the gantry angle errors were directly related to plan complexity as determined by the MCS. Conclusions: This study shows Varian dynalog files for VMAT plan can be diagnosed delivery errors not possible with phantom based quality assurance. Furthermore, the MCS of VMAT plan can evaluate delivery accuracy for patients receiving of VMAT. Machine performance was found to be directly related to plan complexity but this is not the dominant determinant of delivery accuracy. Intraoperative electron beam radiotherapy (IOERT) is a technique which apply a singlefraction high dose intraoperatively to the tumor bed using an electron beam after breast-conserving surgery. Attenuation plate (shielding plate) is commonly used to protect the normal tissues posterior to the irradiated volume. Bolus caps are very often introduced (45% of all cases treated) to modify the dose at tissue surface. The plate's and bolus' performance was verified by measurements. Materials and Methods: Depth doses with and without the acrylic bolus caps were measured by radiochromic films (Gafchromic EBT2, ISP) using a mobile linear accelerator dedicated for IOERT -Mobetron 1000 (IntraOp Medical, Inc.). Radiochromic films were placed between the slabs of RW3 (PTW) phantom, parallel to the central beam axis (CAX). After the analysis percentage Depth Dose (PDD) curves and isodose lines were compared between film with and without bolus cap mounted at the end of the applicator. The shift between both PDDs was calculated and surface dose has been compared. Secondly planar dose distribution was measured underneath attenuation plate using ion chamber array (OCTAVIUS 1000 SRS, PTW) and compared to the measurements for the same set-up but without plate inserted. In this measurement 5 cm applicator with 7 cm aluminum-lead disk (0.5 cm of physical thickness) were used. Furthermore we have estimated the dose in front of the shielding plate, which is affected by backscatter radiation (resulting in an unpredictable delivered dose to the tumour cells). Backscatter radiation was measured using sheets of radiochromic films, sandwiched between slabs of RW3 phantom, above shielding plate and parallel to the central beam axis (CAX). PDD curves were then compared to the measurement without any attenuator.
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